Introduction
============

Traumatic dental injuries (TDIs) in school-age children and adolescents have been recognized as a serious issue globally because of their alarmingly high frequency and the nature of treatment, which is complex, expensive, and sometimes lasts several years beyond the incident.[@b1-ccide-10-189],[@b2-ccide-10-189]

In addition to oral and environmental factors, various human behavioral factors, such as risk-taking recreational activities, active participation in sports without taking precautions, or emotionally stressful situations, increase the risk of TDIs in children.[@b3-ccide-10-189],[@b4-ccide-10-189]

First-aid provided by those present at the site of the traumatic incident, which includes school staff, is crucial, and immediate appropriate management plays an important role in the prognosis of injured teeth.[@b5-ccide-10-189],[@b6-ccide-10-189] However, several studies conducted in different countries have reported that teachers, sports coaches, and school personnel, in general, lack adequate knowledge for managing dental trauma cases.[@b7-ccide-10-189]--[@b10-ccide-10-189] A similar lack of knowledge among school teachers has been reported in different Middle Eastern regions.[@b11-ccide-10-189],[@b12-ccide-10-189] As a positive solution, specific prevention strategies emphasizing management of dental trauma can be applied in school environments.[@b13-ccide-10-189]

Duration of work experience and previous training in handling TDIs are some of the factors that influence school staff knowledge and decision making in the event of a traumatic incident.[@b14-ccide-10-189] To optimize the inclusion of TDIs topics in school staff curricular training and to emphasize instructive education in a continuous manner, the present study was undertaken to investigate the knowledge of elementary school staff regarding the management of TDIs in children.

Materials and methods
=====================

The present cross-sectional study analyzed data collected between September 2016 and April 2017 from 2,027 elementary school staff members in Riyadh, Saudi Arabia. The study protocol and consent form were approved by the Research and Ethical Committee of Human Studies at the College of Dentistry Research Center (FR 0398) of King Saud University, Riyadh, Saudi Arabia. A stratified cluster random sampling technique was used to select the sample. The city of Riyadh was divided into 5 regions. The sample was recruited from 3 elementary schools in each region that were randomly selected from a list of elementary schools obtained from the Ministry of Education, Saudi Arabia. The school staff received letters explaining the nature of the study and an informed consent form. Those who agreed to participate in the study provided written informed consent and received a 4-part self-administered questionnaire with questions regarding demographic data, knowledge on management of tooth fracture, and avulsion using photographs of TDI cases. Prior to conducting the study, permission was obtained from the author and the publisher of the textbook *Essentials of Traumatic Injuries to the Teeth: A Step-by-Step Treatment Guide* to utilize the TDI photos in the present study.[@b15-ccide-10-189]

The questionnaire was pretested in a pilot survey of 40 randomly selected school staff who were not included in the main study. The staff were asked to complete the questionnaire on 2 different occasions separated by 1 week. The questionnaire was found to be suitable for use with the study population because there was high concurrence between the answers to the questions on both occasions. Cronbach's α was used to determine the reliability of the questionnaire, which was found to be 0.86. The data obtained from the questionnaires were manually entered into the Statistical Package for the Social Sciences software package (SPSS version 20, IBM Corporation, Armonk, NY, USA) and analyzed using a significance level set at *P*\<0.05. The Chi-square test was used to identify differences in responses for different variables.

Results
=======

A total of 2,450 questionnaires were distributed to school staff members, 2,027 of which were completed and returned giving a response rate of 82.7%. The mean age of the participants was 30±7.21 years. The demographic characteristics of the respondents in terms of personal and professional information are presented in [Table 1](#t1-ccide-10-189){ref-type="table"}. The majority of the participants were from government schools (72.6%) and had a bachelor's degree (82.9%). More than half of the study population comprised school teachers (54.2%).

The responses to part II of the questionnaire, which included questions related to knowledge of TDIs, are presented in [Table 2](#t2-ccide-10-189){ref-type="table"}. Nearly two-thirds (65.3%) of the school staff had witnessed TDIs in the past. The majority of the respondents had not attended any training courses related to TDIs (81.9%), nor had they received any information regarding TDIs in the past (61.4%). Among those who had received information regarding TDIs in the past, the majority reported that their source of information was a dentist (35.7%).

Part III of the questionnaire presented 2 case scenarios with clinical photographs, as described in [Table 3](#t3-ccide-10-189){ref-type="table"}. The first case scenario was an 11-year-old child who had fallen and broken a maxillary permanent central incisor ([Figure 1](#f1-ccide-10-189){ref-type="fig"}). The second case scenario was a 9-year-old child who had fallen and knocked out a maxillary permanent central incisor ([Figure 2](#f2-ccide-10-189){ref-type="fig"}). For the management of the first case scenario, the majority (86.3%; *P*\<0.01) of the school staff responded that they would send the child to the dentist immediately. However, the majority of the participants (48.5%; *P*\<0.05) believed that it was not necessary to save the broken piece of tooth.

For the management of the second case scenario, the majority of the school staff (41.9%; *P*\<0.05) indicated that they would take immediate action to save the knocked-out tooth in storage medium and send the child to the dentist immediately. The medium most frequently selected as suitable for storing the knocked-out tooth was normal saline (41%; *P*\<0.01). However, more than one-third (41.3%; *P*\<0.05) of the participants selected the response stating that the knocked-out tooth was most likely to be a baby tooth.

The last part of the questionnaire assessed participant self-interest in managing TDIs and learning more about them, as presented in [Table 4](#t4-ccide-10-189){ref-type="table"}. The school staff's self-assessed capability to manage TDIs if they occurred was not optimistic, as the majority (61%) of the participants answered that they would not be capable. Consequently, more than two-thirds (76.2%) reported that learning about TDIs is very important, and the majority were willing to receive further information about TDIs (81.6%).

Discussion
==========

This study included various staff members from randomly selected government and private elementary schools in Riyadh City, Saudi Arabia. Children spend more time at school than at any other location outside the home; while they are there, they involve themselves in various physical activities that expose them to the risk of TDIs.[@b16-ccide-10-189] Thus, the school environment is a suitable place to promote oral health-related campaigns targeting the welfare of children. School staff are the most likely people to connect with children soon after a traumatic incident, and it is their knowledge and understanding of emergency procedures that ensure the best prognosis for the clinical treatment provided by the dentist. Consequently, school staff are key strategic vectors for imparting knowledge and awareness of serious health-related issues, such as TDIs.[@b17-ccide-10-189]

The present study revealed that most of the school staff had neither attended any TDIs training courses (81.9%) nor received any information about TDIs in the past (61.4%). Similar findings indicating a lack of training or information about TDIs were also reported by school teachers in other countries.[@b5-ccide-10-189],[@b17-ccide-10-189],[@b18-ccide-10-189]

Part III of the questionnaire presented 2 case scenarios likely to be encountered at school followed by simple, concise, closed-ended questions. Most of the relevant studies in the dental literature have found that irrespective of nationality, school teachers' knowledge of TDIs and their management was inadequate[@b5-ccide-10-189],[@b8-ccide-10-189],[@b9-ccide-10-189],[@b12-ccide-10-189],[@b14-ccide-10-189],[@b19-ccide-10-189] unless certain intervention measures were undertaken or the staff were deliberately given specific dental trauma-based first-aid training.[@b20-ccide-10-189] Possible reasons this lack of knowledge among school teachers may be that TDIs and their management are not given importance in teacher training and continuing education and that teachers lack exposure to dental trauma management at school as such incidents may be managed by school nurses.[@b14-ccide-10-189]

In the first case scenario, in which an 11-year-old child had fallen and broken a maxillary permanent central incisor, the respondents were not aware of the importance of saving the broken piece of tooth, but the majority were aware of the urgency of the situation. There are 2 main reasons the broken piece of tooth needs to be saved and taken to the dentist with minimal delay. The first and most important reason is to ensure that the child has not aspirated the tooth fragment, which otherwise would require a chest radiograph to ascertain. Second, it may be possible to bond the tooth fragment back to the remaining tooth, although this is not an option in all cases.

The second case scenario pertained to the management of an avulsed maxillary permanent central incisor in a 9-year-old child. The basic knowledge that a 9-year-old child has permanent upper front teeth was correctly answered by only 33.7% of the respondents; this response is consistent with similar studies conducted in the United Arab Emirates.[@b11-ccide-10-189],[@b12-ccide-10-189] In contrast, Indian school teachers were confidently able to distinguish between primary and permanent dentition.[@b5-ccide-10-189],[@b21-ccide-10-189] A lack of knowledge about tooth identification suggests that school staff members may take actions that could have future adverse consequences. In the present study, the option of replanting the tooth was selected by only 8.1% of the school staff. It is vital for school staff to be aware that an avulsed primary tooth should not be reimplanted to avoid/minimize damage to its permanent successor; however, an avulsed permanent tooth should be immediately reimplanted to maintain periodontal cell viability.[@b22-ccide-10-189]

A study regarding knowledge about tooth avulsion and its management among dental assistants in Riyadh reported that milk was the most suitable storage medium.[@b23-ccide-10-189] This is inconsistent with a study conducted among school nurses, 82% of whom reported that saline was the recommended storage medium.[@b24-ccide-10-189] Although intrinsic factors of each individual may affect the prognosis of the cases affected by TDIs, certain storage media are indicated in circumstances where the time period since the incidence of the trauma has been long, such as Hank's balanced salt solution or the tooth rescue box, the latter contains a culture medium comprising amino acids, vitamins, and glucose.[@b25-ccide-10-189] However, among the storage media readily available at the time of the occurrence of TDIs such as milk, water, saliva or saline, pasteurized milk has been considered the most favorable.[@b26-ccide-10-189]

In this study, certain limitations merit mention in order to improve on future studies. Being a questionnaire-based survey, there might be underreported elements in the study. The cross-sectional study design and nonrespondent bias may be considered as another drawback.

The results of this study may help in making strategic plans to enhance the elementary school staffs' knowledge about TDIs and the long-term consequences following TDIs incident. For instance, educational programs in the form of workshops and seminars with appropriate decision-making in the management of TDIs may be initiated as part of school staffs' professional development.

Conclusion
==========

A lack of knowledge regarding certain aspects of TDIs management in children was evident among elementary school staff. Therefore, health education programs in the form of seminars or training workshops focusing on TDIs delivered to school staff on a regular basis may provide greater insight into how to most efficiently manage TDIs.
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![Crown fracture of maxillary right permanent central incisor.\
**Note:** Adapted with permission from Andreasen JO, Andreasen FM. *Essentials of Traumatic Injuries to the Teeth: A Step-by-Step Treatment Guide*. Hoboken, NJ: John Wiley & Sons; 2010. Copyright © 2000 J.O. Andreasen, F.M. Andreasen and Munksgaard.[@b15-ccide-10-189]](ccide-10-189Fig1){#f1-ccide-10-189}

![Avulsion of maxillary right permanent central incisor.\
**Note:** Adapted with permission from Andreasen JO, Andreasen FM. *Essentials of Traumatic Injuries to the Teeth: A Step-by-Step Treatment Guide*. Hoboken, NJ: John Wiley & Sons; 2010. Copyright © 2000 J.O. Andreasen, F.M. Andreasen and Munksgaard.[@b15-ccide-10-189]](ccide-10-189Fig2){#f2-ccide-10-189}

###### 

Responses to part I: participant personal and professional information

  Variables                    Total N=2,027, n (%)
  ---------------------------- ----------------------
  Gender                       
   Male                        955 (47.1)
   Female                      1,072 (52.9)
  Age (in years)               
   \<25                        997 (49.2)
   25--35                      608 (30.0)
   \>35--45                    304 (15.0)
   \>45                        118 (5.8)
  Level of education           
   Bachelor's degree           1,680 (82.9)
   Diploma                     286 (14.1)
   Master's degree or higher   61 (3.0)
  Position at school           
   Teacher                     1,098 (54.2)
   Supervisor                  426 (21.0)
   Administrator               341 (16.8)
   Nurse                       101 (5.0)
   Others                      61 (3.0)
  School type                  
   Government                  1,472 (72.6)
   Private                     555 (27.4)

**Note:** Descriptive statistics showing number and percentage.

###### 

Responses to part II: participant knowledge regarding TDIs

  Questions                                                   Total N=2,027 n (%)
  ----------------------------------------------------------- ---------------------
  Q1. Have you witnessed TDIs in the past?                    
   Yes                                                        1,324 (65.3)
   No                                                         703 (34.7)
  Q2. Have you ever attended a TDIs training course?          
   Yes                                                        367 (18.1)
   No                                                         1,660 (81.9)
  Q3. Have you received information about TDIs in the past?   
   Yes                                                        783 (38.6)
   No                                                         1,244 (61.4)
  Q4. If yes, what was the source of the information?         
   Dentist                                                    724 (35.7)
   Physician                                                  264 (13.0)
   Friend                                                     243 (12.0)
   Internet/social network                                    451 (22.3)
   Other                                                      345 (17.0)

**Note:** Descriptive statistics showing number and percentage.

**Abbreviation:** TDIs, traumatic dental injuries.

###### 

Responses to part III: case scenarios

  Questions                                                                                                                        Total N=2,027, n (%)
  -------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------
  Case 1: an 11-year-old child fell and broke an upper front tooth ([Figure 1](#f1-ccide-10-189){ref-type="fig"})                  
  Q1. Should the broken piece of the tooth be saved?                                                                               
   a. Yes                                                                                                                          669 (33.0)
   b. No                                                                                                                           983 (48.5)[\*](#tfn4-ccide-10-189){ref-type="table-fn"}
   c. I do not know                                                                                                                375 (18.5)
  Q2. The immediate action should be:                                                                                              
   a. Send the child immediately to the dentist                                                                                    1,749 (86.3)[\*\*](#tfn5-ccide-10-189){ref-type="table-fn"}
   b. Let the child rest                                                                                                           126 (6.2)
   c. I do not know                                                                                                                152 (7.5)
                                                                                                                                   
  Case II: a 9-year-old child fell down and the upper front tooth was knocked out ([Figure 2](#f2-ccide-10-189){ref-type="fig"})   
  Q1. What will be your immediate action?                                                                                          
   a. Replant the tooth and send the child to the dentist immediately                                                              164 (8.1)
   b. Save the tooth in a storage medium and send the child to the dentist immediately                                             850 (41.9)[\*](#tfn4-ccide-10-189){ref-type="table-fn"}
   c. Stop the bleeding and let the child rest                                                                                     709 (35.0)
   d. Not sure what to do                                                                                                          304 (15.0)
  Q2. The knocked-out tooth is likely to be:                                                                                       
   a. A baby tooth                                                                                                                 837 (41.3)[\*](#tfn4-ccide-10-189){ref-type="table-fn"}
   b. A permanent tooth                                                                                                            683 (33.7)
   c. I do not know                                                                                                                507 (25.0)
  Q3. Which storage medium is suitable for storing the knocked-out tooth?                                                          
   a. Tap water                                                                                                                    371 (18.3)
   b. Antiseptic solution                                                                                                          164 (8.1)
   c. Tissue paper                                                                                                                 213 (10.5)
   d. Milk                                                                                                                         448 (22.1)
   e. Normal saline                                                                                                                831 (41.0)[\*\*](#tfn5-ccide-10-189){ref-type="table-fn"}

Note:

*P*\<0.05;

*P*\<0.01, resulting from χ^2^ test.

###### 

Responses to part IV: responses to questions regarding management of TDIs and further education

  Questions                                              Total N=2,027 n (%)
  ------------------------------------------------------ ---------------------
  Q1. Are you capable of managing TDIs if they happen?   
   a. Yes                                                791 (39.0)
   b. No                                                 1,236 (61.0)
  Q2. How important is learning about TDIs?              
   a. Very important                                     1,545 (76.2)
   b. Important                                          458 (22.6)
   c. Not important                                      24 (1.2)
  Q3. Would you like to receive information aboutTDIs?   
   a. Yes                                                1,654 (81.6)
   b. No                                                 373 (18.4)

**Note:** Descriptive statistics showing number and percentage.

**Abbreviation:** TDIs, traumatic dental injuries.
